Introduction
Heart failure is not only common but-somewhat unique among cardiac conditions-its prevalence is increasing as the population ages and as modern cardiac care allows people with heart disease to survive longer. (I sometimes tell nurses and pharmacists that the prevalence of heart failure adds to their job security.) Despite tremendous advances in therapy, heart failure nonetheless brings with it a heavy burden of both mortality and morbidity. Half of affected patients die within five years after diagnosis, and severe symptoms and hospitalization are frequent.
A fact not widely recognized is that nearly half of patients with heart failure have a normal ejection fraction.
1 Clinical evidence regarding the management of these patients with preserved systolic function is relatively sparse. Fortunately for heart failure patients with a reduced ejection fraction (often called systolic heart failure), good evidence does exist regarding disease management. Controlled trials of tens of thousands of patients with systolic heart failure have identified three categories of medication that improve survival. [2] [3] [4] These agents-now referred to as triple therapy-include betablockers, spironolactone, and vasodilators, such as angiotensinconverting enzyme (ACE) inhibitors. These medications reduce mortality, improve symptoms, and prevent hospitalization-favorable results that provide important impetus for developing clinical programs for management of heart failure.
Within our heart failure program in the Kaiser Permanente Northern California Region (KPNC), the practice of evidence-based medicine must take into account the aspects of cardiac care about which existing clinical evidence is either imperfect or fails to address important issues. Use of implantable cardioverter defibrillators (ICDs) is one such topic. These devices represent a tremendous advance for patients with severely reduced ejection fraction: ICDs have reduced the risk of sudden death by as much as 90% in these patients, and earlier trials showed 5-7 that high-risk patients treated with these devices derive a huge benefit from themas much as a 14% to 20% reduction in absolute mortality over a two-year period. As these devices became smaller and safer to implant, trying them in lower-risk patients made sense; ideally, however, studies of this population should first screen out high-risk patients already known to benefit from the devices.
Recently published studies ) that included both high-and low-risk patients treated with ICDs showed a 4% to 7% absolute reduction in mortality over a two-year period. The question thus arises: If the high-risk patients had been removed from the analysis, would the residual benefit have been clinically significant? Would this benefit have been cost-effective? We do not know the answer with any certainty, but use of ICDs is nonetheless being expanded to lower risk patients on the basis of this imperfect evidence.
An important topic lacking sufficient evidence is how to diagnose heart failure. No randomized trial has defined the best approach, and, unfortunately, no single sign, symptom, or test is pathognomonic. Because patients with heart failure can have a normal ejection fraction, normal results of echocardiography do not exclude the diagnosis; and neither does a reduced ejection fraction establish the diagnosis. Yet, because diagnosis is a crucial first step in caring for patients, a portion of our "evidence-based" guideline focuses on diagnosing heart failure despite the lack of sufficient evidence. Synthesizing the evidence, "warts and all," into the best possible clinical guideline is a necessary first step-but itself is insufficient-for disease management. Without programs to implement them, guidelines usually have little impact on clinical practice. For this reason, this article describes the KPNC Heart Failure Care Management Program, which is designed to ensure that our members with heart failure receive the best evidence-based care for this condition. Our program often hosts visitors from other US health plans-and even from other countries-who ask us: What is the secret of the program? Is it our disease management software? Is it our method of training care managers? Is it our medication protocols? Like Archimedes, these visitors seem to be seeking a lever long enough to move the world. But there is no single such lever. In our program, we have learned that we must pull multiple levers to influence clinical practice and that no single approach is equally effective for every clinician or in every clinical setting.
An

Using Stratified Interventions in Patients with Heart Failure
To identify patients diagnosed with heart failure, KPNC's heart failure program relies on a registry based on computerized clinical dataa KP forté-and uses interventions stratified by intensity. What most people think of as a heart failure program is active management of the most advanced disease by nurses and pharmacists. This part is the most visible in the program, but most patients with heart failure actually receive their care both from their primary care provider and from themselves: We educate the patients as well as the physicians. This important part of the program is less visible.
Patient Education is the Best Medicine
Patients with heart failure must take good care of themselves. We know that patients who eat a lowsalt diet or who take their medications as directed are much less likely to become hospitalized, but providing this kind of education requires a commitment of time. We use a four-part, eight-hour class to teach self-care skills to patients diagnosed with heart failure. These skills include recognizing decompensation early, medication compliance, a low-salt diet, and-very important-flexible diuretic dosing based on daily fluctuation in the patient's weight. Patients must realize that a weight gain of 2 lb (.91 kg) in one day or 5 lb (2.27 kg) in one week indicates excessive fluid retention and requires the patient to increase the dosage of furosemide (for example) for a few days. Early elimination of the fluid-ie, before the gut becomes edematous and stops absorbing oral medications-can prevent hospitalization. The classes also discuss exercise, which, a recent meta-analysis suggests, reduces mortality from heart failure by as much as 35%. 10 Overall, independent of any change in medications, a randomized trial has shown 11 that this kind of comprehensive education about heart failure reduces rehospitalization for this condition by nearly 40%. Moreover, no single medication prevents hospitalization as effectively. For this outcome, therefore, education truly is the best medicine.
Outreach and Inreach
For outreach, we can use our KPNC registry of 30,000 heart failure patients to generate lists. For instance, we can send clinicians a list of their patients with heart failure who are not receiving ACE inhibitors, and we can simultaneously recommend starting this medication. Unfortunately, the registry lacks detailed clinical information, and our recommendations are not always correct; recommendations are correct for two or three of each ten patients for whom we recommend ACE inhibitors, but the clinician must nonetheless review the recommendations for all ten patients. This task can be frustrating and time-consuming.
I am more enthusiastic about our inreach efforts, which also use the registry data: When a patient who has been diagnosed with heart failure comes for a visit unrelated to heart failure, the computer detects whether the patient is receiving an ACE inhibitor. If not, a reminder suggesting prescription of the medication can be attached to the front of the chart. With the patient and medical record thus made available for the clinician's immediate observation, less work is required for the clinician to decide whether the recommendation makes sense. The problem with inreach is that many programs use it; the reminder sheets can therefore become cluttered. In addition, each reminder has a certain error rate. I believe that as KP HealthConnect is implemented online (ie, making more detailed clinical information available), our inreach efforts will become much more accurate and effective, and reminders could become more targeted: For instance, when a clinician writing an online progress note reaches the section designed for entry of the assessment and diag- 
The Heart Failure Care Management Program: Successes and Qualifications
The Heart Failure Care Management Program is designed to address care of the sickest patientsgenerally those referred from the hospital, from the emergency department, or from their physician. An intake visit takes place with a care manager (nurse or pharmacist), who assesses the patient's needs, reviews the case with a mentor physician, and develops a treatment plan specifying any needed medications to be titrated or diagnostic tests to be administered. Education in self-care skills is begun at this visit, but the patient is nonetheless referred to the heart failure education classes. Follow-up is then done largely by phone; in-person visits for physical assessment are scheduled as needed. At these visits, selfcare skills are reinforced, the medications are gradually titrated using detailed medication protocols, and patients are monitored for decompensation. After 3 to 12 months, care of the patient is returned to his or her primary care practitioner if the patient's condition has stabilized. More than 15,000 KP members have participated in the Heart Failure Care Management Program, although only about 4000 of our 30,000 patients with heart failure participate in the program at any one time.
The Heart Failure Care Management Program offers unique advantages. With respect to education, self-care skills are difficult to convey in 15-minute clinic visits but are effectively and efficiently taught in an eight-hour class reinforced by weekly phone calls from the care manager. Another advantage is the efficiency of medication titration, which can be done easily and effectively by protocol-driven, software-supported disease management but can be tedious and time-consuming for a primary care practitioner. (For instance, beta blockers must be started at a low dose and titrated upward slowly over a two-to three-month period because these drugs can worsen heart failure before improving it.) Another advantage of the program derives from the ability of care managers to track patients in ways that are difficult for primary care practitioners. For instance, the care manager's disease management software supplies reminders when a member has missed a laboratory test. The Heart Failure Care Management Program thus makes titration easier and safer for a medicine such as spironolactone, which necessitates frequent monitoring of the patient's potassium levels.
We are proud of the program; more than 40 nurses, pharmacists, and physicians at 17 different KPNC medical centers have made the program highly effective. Having nurses and pharmacists in the role of care manager has made the program stronger. Each profession brings different but valuable and complementary skills. Another strength has been our semi-annual meetings, where we exchange helpful ideas. Although we have a regional model, each of the 17 KPNC medical centers is free to implement and innovate upon the model as they see fit. One of the more recent innovations has come from Jeffrey Ritterman, MD, and Margery Ginotti, RN, who tried a novel form of music therapy using group drumming. In a randomized trial, these clinicians showed that the drumming substantially decreased depression and increased self-efficacy (J Ritterman, MD, personal communication, October 2004) .
a This kind of outside-the-box thinking permitted by local innovation is another strength of our program.
Some patients are too ill for protocol-driven care management. These include patients with severe cardiac conditions, such as valve disease, advanced heart failure, or arrhythmia; or patients with comorbid conditions, such as lung disease, psychosocial issues, or renal failure. Each of these patients is unique and requires customized, intensive management. On several occasions, I have been asked to design a "case management" program for these patients; however, I have concluded that the best management for such complex cases is driven not by a protocol or a program but somebody who has gone to medical school-a doctor. The Heart Failure Care Management Program or case management can often provide support in caring for these patients, but this kind of customized care is best when directed and closely monitored by a physician.
Outcomes of the Heart Failure Care Management Program
Although we have not tested our program in a randomized trial, we have monitored our progress via process measures such as appropriate use of ACE inhibitors and beta blockers (which has increased to where nearly all eligible patients are receiving these medications). We have also examined medical utilization among our patients diagnosed with heart failure, and our most recent measurements suggest health systems that inpatient medical utilization among these patients is decreasing and has been replaced by outpatient visits-a desired outcome. We also have data showing high member and physician satisfaction. KP members report that the Heart Failure Program improves their care, and the physicians report that they are pleased with the support provided by the program. The most encouraging "bottom line" outcome-mortality rates-have been declining. Mortality from heart failure has been decreased by 15% since the program was implemented. Because we did not conduct a randomized trial, we do not know how much of this decrease in mortality rates would have occurred in the absence of the program; nonetheless, the outcomes suggest that KPNC's activities are working. Although cost was part of the impetus for starting the program-we expected to save money by preventing hospitalization-costs for patients with heart failure have remained relatively flat since the program was implemented. However, when we modeled this component, we realized that we should not have been surprised; prolonged survival and increased care-particularly the increased use of pharmaceutical agentserases most of the cost savings from prevented hospitalization. This finding was reproduced by a recently published randomized trial, 12 in which 1069 patients were randomized to disease management versus usual care. Compared with the group receiving usual care, the disease management group had lower rates of mortality and more improvement of symptoms but not lower costs. I am sure that all clinicians would agree:
Something that prolongs survival, makes our patients feel better, prevents the need for hospitalization, and is relatively cost-neutral can be considered a great bargain. Therefore, this result does not discourage us but instead might be coined in the phrase, "Live to utilize."
Conclusion
Writing a rigorous clinical guideline is a crucial first step in evidencebased disease management but is insufficient without programs to implement the evidence. For most of our KP members diagnosed with heart failure in Northern California, we combine clinical guidelines with education of clinicians and patients and registry-based outreach and inreach. About 15% of our patients with heart failure receive protocoldriven care from the nurses and pharmacists in our care management program; a smaller, sicker subgroup of patients receive more customized, intensive, physician-directed care. Since implementing this stratified, population-based program, we have observed improved outcomes. Appropriate medication use also has increased, and rates of inpatient utilization and mortality have declined. "Pulling every lever we can find" has allowed us to influence clinical practice and to improve the lives of our members diagnosed with heart failure. ❖
